ABSTRACT
INTRODUCTION
The regulators of a majority of countries have given a lot of incentives to the distributed generator. This has been justified for the saving of electrical losses and deferring the needs for network development. These effects have been further enhanced as a consequence of recent technological improvements, which have reduced the economies of scale associated to the size in the generation units.
The development of the smart grids, with an active performance of the network, will give satisfaction to achieve a sustainable and efficient energy system, but it will take some years for a massive application.
Currently in ENDESA, as in the rest of utilities, we can find some critical points in the network, where the failure of one element, provokes the loss of 50 MW (in these points, the N-1 criterion is not verified). In our planning we have the network solution, but these solutions are, in some cases, difficult to develop due to the opposition of the neighbours, municipalities and other administrative bodies.
We are investigating the possibility of connecting distributed generation in those critical points, going back to the original spirit of this kind of technology (close to the demand, and avoiding network development). The conditions that we impose to the distributed generation units are: On the other hand, the Spanish Industry Ministry, in its planning document for 2007-2016, foresees the need for 3.000 MW of peak plants (gas turbines,… etc.), to substitute, in principle, existing fuel oil plants. But there are, at least, two problems to develop this integrated solution:
1. Those power plants should be operated by the Distribution Companies (DisCos), and due to the obligation to separate activities, the DisCos cannot develop activities of generation. The TSO is too far from the market problems, and lacks enough information to evaluate the market risk. Prague, 8-11 June 2009
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Paper No 0490 2. The Gas Turbine is a non renewable technology; the production sold to the market pool, when paid at current marginal prices, is not enough to cover all the expenses, in spite of the number of cost and social problems that it could solve.
It would make sense for this technology to have an extra compensation, in proportion to the social savings derived from the network not developed, or the risk avoided.
Additionally, the Ministry should permit the operation of this technology by the Discos, which calls for regulatory reforms.
TYPICAL PROBLEMS IN THE DISTRIBUTION NETWORK.
In Spain, the distribution includes the part of the electrical network that is below 220 kV. It comprises 132, 110, 66 and 45 kV, as part of the HV system, in addition to the MV and LV networks. Even though the major responsibility of quality of service to the final customer is the MV and LV part, we will focus on the HV network, because it is the main responsible of the mass-media "front-page" incidents.
We assume that we will be the focus of the "front-page" news, if a failure in our network gives rise to the loss of 50.000 or more customers; in electrical terms this is equivalent to about 50 MW.
An example of these distribution problems could be the failure of one transformer in a substation. If we have a twotransformer substation, and one of these have a failure, the final customer will not notice any incident, provided we verify the planning criteria (in this case, the N-1). In the figure below, we can see a typical 220/20 kV substation, with two 60 MVA transformers. This substation does not present problems in the situation of full availability, but in case one of the transformers fails, we will have a loss of 50MW. If we translate it to affected customers, we will have about 50,000 customers out of service, at least during the peak demand period. But we can find a more efficient solution from an integrated company's point of view. If we can have a power plant as source of energy in the MV busbar, the market that is fed from this substation will not suffer any incident, even though the capacity of this power plant will be about 50 MW. In order to assure that this power plant will run when the failure of the network element takes place, the DisCo should operate the power plant, and it should have the capacity to start quickly.
CAPACITY OF GAS TURBINE POWER PLANTS TO COMPETE IN THE SPOT MARKET
In the last decade, the gas turbine technology for electricity generation has witnessed a significant development, due not only to the construction of numerous combined cycle plants but also to the advances in the aeronautical industry [1] .
In this section the economic viability of medium-size open cycle gas plants is analyzed in the context of the Spanish electricity market. This type of generation systems must be connected to the high-voltage distribution network and constitutes an alternative to the reinforcement of the transmission network in case of congestions and/or reliability problems.
For this purpose the hourly prices of both the day-ahead and Prague, 8-11 June 2009
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• The resulting marginal price of electricity is not altered by the presence of the power plant.
• The entire power plant capacity is offered to the pool as a single block.
For each bidding price it is then possible to obtain the number of hours in which such a hypothetical plant would be selling energy to both types of markets (day-ahead and corrective). The red line in Figure 4 shows this information for the data recorded during 2007.
Next, it is necessary to consider the average cost of a generated kWh when selling energy at full capacity for a given number of hours. This depends on the total investment cost, interest rate, pay-back period, maintenance and operation costs, fuel price and plant efficiency. For this study, the data shown in the following From the total annual cost and number of dispatched hours, the hourly average energy cost is obtained, as shown in blue in Figure 4 . As expected, the shorter the period in which the unit is dispatched the higher the required bidding price to fully cover the annual cost. Note that there is a lower limit for the average cost determined by fixed costs. The price interval in which the average energy cost (in blue) is lower than the market marginal price (in red) determines the time interval (vertical axis) in which it is profitable to run the plant. This requires that both curves intersect at two points, which is not the case for the set of data adopted in this case study. Should the electricity price be higher, the unit efficiency better or the gas cost lower, then there would be a chance for the gas unit to be profitable, but this is very unlikely in the present circumstances. Another alternative would be to provide an economic incentive to the installation of these plants, for instance by means of a fixed amount per MW and year, much in the same way as distribution assets are remunerated. The green line in Figure  4 is obtained with the same cost and income data of the blue line, plus a premium of 0,05 M€/MW.year.
CONTRIBUTION OF GAS TURBINE POWER PLANTS TO INCREASE THE WIND PENETRATION
In Spain, the amount of electric energy coming from wind has sharply increased in the last years, and it is expected that this trend will continue with the advent of off-shore wind farms. For instance, on April 18, 2008, a record was hit when the wind energy produced 213,170 MWh, 1.7% more energy than in the previous daily record in March. Figure 5 shows the evolution of the load during that day, as well as the absolute and relative contribution of wind. The conventional generation should be capable of tracking both the load evolution, which is quite predictable, and the wind energy fluctuations, not so accurately predictable. On April 18, the maximum load variation within a 10-minute interval lay between −672 MW and 1504 MW. On the other hand, the wind fluctuations for that particular day were not very significant: −282/265 MW in 10-minute intervals, or −3.34/3.98% in relative terms.
However, much more unfavorable conditions, in relative terms, may arise, even with less wind penetration. For instance, on May 9, 2005, the contribution of wind energy increased from 1800MW to 2600 MW in 45', which amounts to a 9.87% increment in 10'. On the same day, a decrement of 1000 MW, from 2600 MW to 1600 MW, took place in 1h45' (3.66% in 10'). As the system must be Prague, 8-11 June 2009
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Paper No 0490 always ready for the worst case conditions, the spinning generation should be capable of withstanding, in addition to the predictable load variations, the 10-minute wind gusts experienced on May 5, conveniently extrapolated to the higher penetration levels corresponding to April 18. This leads to the spinning generation reserve requirements shown in Figure 6 , exclusively attributable to the current levels of wind penetration (28% in average on April 18). The figure also shows the spinning reserve that would be required in future scenarios with 40% penetration of wind energy. Note that, in certain cases, the variations of wind energy, for current penetration levels (28%), could be even larger than those of the load. For instance 10-minute ramps up to −1653/1834 MW could be expected (−2063/1973 MW for a wind penetration of 40%). In order to avoid the extra cost of having conventional generation permanently connected to cope with those potential variations, fast acting controllable generators, moved by hidraulic or gas turbines, should be added to the system if higher levels of wind penetration are envisaged.
LEGAL FRAMEWORK IN SPAIN
In Spain, the Law 54/1997, for the Electric Industry, in its article 14, imposes the obligation for the regulated companies to have exclusive social objectives. In the case of distribution and transmission companies, they cannot develop commercial or production activities. This obligation was defined in a generic way. With this legal framework, all the advantages that we can find derived from the searching of synergies between distribution and generation, will not be permitted, in spite of the important and evident benefits that these can transmit to society.
CONCLUSIONS
1. The gas turbine of open cycle technology, has experimented an important improvement in recent years, increasing the plant efficiency, reducing the noise and emissions, and reducing the time to start. For these reasons, we can consider this solution as an alternative to the network development.
2. The Mandatory Planning of the Spanish Ministry, foresees the development of an important increase in the wind power penetration. This would not be possible if both the inertia and the spinning reserve of the system do not increase, which calls for the installation of more conventional power plants.
3. With the correlated increase of prices of both natural gas and electricity being the most probable scenario, the gas turbine technology would not be competitive in the spot market. Then, it would make sense to include a subsidiary income, that could perhaps come from the wind-related budget.
4. The current legal framework, does not permit the use of more efficient integrated solutions (marketnetwork-generation). This fact is causing a lack of efficiency.
5. The installation of this generation in the strategic points will produce a high level of externalities. We can this way pay more ttention to creating medium-size distributed generation instead of fully disperse generation.
